INTRODUCTION: Sediment resource investigations off the Gulf Coast of Florida have
demonstrated that sediment is indeed becoming more and more scarce. It is questionable whether an adequate volume of beach quality sediment (sand) offshore exists that can be delivered to the beach in a manner that is economically feasible. Often sediment sources that are suitable are far removed from the project site, and alternative sources must be found for a project to be economically viable. Aerial photography, hydrographic surveys, and lidar data have shown a clear pattern of high value beach sand moving into inlet channels/shoals (Legault, in preparation) . Mining this resource of beach quality sediment carries inherent risks of disrupting the delicate balance between environmental forcing conditions and the morphology of an inletebb shoal complex. Substantial removal of sediment from an inlet complex may alter the ebb shoal morphology or local/regional sediment transport patterns in such a way that there would be adverse effects on adjacent beaches.
For Federal projects where it is deemed necessary to mine sediment from an ebb shoal, the CMS (a process-based, morphology-change model) can be used to determine the response and evolution of inlet and ebb shoal morphology as a function of mining of the ebb shoal for sediments. Additionally, the CMS can be used to map the wave climate in the vicinity of the inlet-ebb shoal complex and to visualize sediment transport pathways that link the ebb shoal to adjacent beaches. This CHETN describes the use of a regional CMS model that spans the 70-mile study region. Nested grids are used in this investigation to calculate morphologic change at the inlets of the southwest Gulf Coast of Florida. 
METHOD:
The CMS is a product of the Coastal Inlets Research Program (http://cirp.usace. army.mil), a USACE Navigation Research Development and Technology Program administered by Headquarters, USACE. The CMS is a numerical model specifically designed for desk-top applications and is capable of simulating relevant hydrodynamic and sediment transport processes at tidal inlets. The CMS is composed of two coupled models: (1) CMS-Flow (Buttolph et al. 2006; Wu et al. 2010; Sanchez et al. 2011a; Sanchez et al. 2011b) , and (2) CMS-Wave (Lin et al. 2008; Lin et al. 2011) . CMS-Flow is a finite-volume, depth-averaged model that can calculate water surface elevation, current, sediment transport (Camenen and Larson 2007) , and morphology change.
Within CMS, CMS-Flow is coupled with CMS-Wave which calculates spectral wave propagation with wave refraction, diffraction, reflection, shoaling, and breaking. CMS-Wave also provides wave information for sediment transport calculations. Typically, the CMS is forced at the offshore boundary using water surface elevation and wave data. Wave data can be obtained from a variety of sources such as National Oceanic and Atmospheric Administration (NOAA) buoys, the WaveWatch III model, and wave hindcasts by ERDC Wave Information Study (WIS). Water level data may either be measured or may be calculated from a regional model such as ERDC Advanced CIRCulation (ADCIRC) (Militello and Zundel 2002) . For the application detailed in this CHETN, the CMS model was constructed on a regional scale and forced with measured water level data at the northern and southern lateral boundaries.
A South-West Florida (SWFL) Regional CMS Model grid was developed representing the southwest Florida coast for the purpose of extracting water levels for nested local inlet-scale CMS grids ( Figure 7 where warm colors represent accretion (deposition) and cool colors represent erosion, captures the overall morphologic change of the shoal features including the channel infilling, ebb shoal platform deflation, and migration of sediments to the attachment point of down-drift beaches. 
DISCUSSION:
The arrangement of the SWFL Regional CMS Model grid and associated nested subgrids allows for the analysis of multiple inlets under identical environmental forcing conditions. It also allows for the continuous development, refinement, and validation of nested models. Furthermore, it provides a means of developing water level boundary conditions using NOAA measured water levels for subgrids for any time period for which the NOAA National Ocean Survey (NOS) has measurements at Clearwater and Venice, FL. This is an advantage of the nested model.
The SWFL Regional CMS Model grid and associated subgrids puts into place the first regional CMS modeling framework that has been used to determine the morphologic change in multiple barrier-inlet systems along the Gulf Coast of southwest Florida. For this region, mining of the ebb shoal and navigation channels for navigation and storm damage reduction projects can have significant regional implications for beach change, estuarine hydrodynamics, and long-term stability of tidal inlets. The significant volumetric change resulting from these short-term projects can be much greater than expected nonproject equilibration rates, given the natural processes for this region. Modeling multiple nested grids along concurrent timeframes provides a means to predict updrift and downdrift effects on the hydrodynamics and morphodynamics of the region where USACE dredging and placement projects are conducted.
The regional model and local grids at New Pass and Big Sarasota Pass have been used to develop engineering alternatives to determine the best practices for mining the ebb shoal while avoiding adverse effects to adjacent shorelines and beaches. At Passage Key inlet, the regional and local CMS model was used to develop the borrow site area for emergency beach nourishment following the passage of Hurricane Debby. The model at Venice Inlet will be used to determine if modification to the existing jetty at the inlet will improve sediment bypassing and mitigate the erosion hotspot downdrift of the structure. Most importantly, the subgrids for the southwest Florida coast will be used to develop inlet management plans for the State of Florida. This regional and local scale study, supported by the USACE RSM Program, is both appropriate and necessary for the development of the inlet management plans.
CONCLUSIONS:
This CHETN documents the development and use of a regional CMS model and nested models for the passes in southwest Florida along the Gulf of Mexico. At present, the SWFL Regional CMS Model grid and subgrids are being used to develop engineering solutions at the project scale and to develop inlet management plans for the State of Florida. 
